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Introduction
Research has shown that investment in IT is a key driver of productivity 
improvement in the accountancy sector. IT enables accounting firms to 
increase their productivity by automating tasks and enhancing collaboration 
within the firm and with their clients. Cloud computing has generated much 
interest from the business and IT communities these days as an emerging 
technology to increase productivity.
Many analysts have predicted cloud computing to be the next big thing in IT. 
Gartner, a world-leading IT research and advisory company, identifies cloud 
computing as one of the top 10 strategic technologies for 2012 (Gartner, 
2011). Gartner also estimates that the global cloud computing market will 
reach US$150 billion in 2014. Another premier global provider of market 
intelligence for the IT markets, International Data Corporation (IDC), predicts 
that 80 per cent of new commercial enterprise applications in 2012 will be 
deployed on cloud platforms (IDC, 2011). IDC forecasts that worldwide 
spending on public IT cloud services alone will reach US$55.5 billion in 2014, 
with a strong annual growth rate of 27 per cent over the period from 2009 to 
2014. These numbers reflect the growing importance of cloud computing for 
organisations.
Cloud computing is also gaining traction in the Asia Pacific region. IDC 
projects that the annual growth rate for cloud computing services in the Asia 
Pacific (excluding Japan) market is 40 per cent, reaching US$4.9 billion in 
2014. A major driver of this strong growth in Asia Pacific is the investment 
of new data centres to support cloud computing. Several cloud computing 
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pioneers are making their presence felt in Singapore. In 2010, IBM opened 
a US$38 million Asia Pacific Cloud Computing Data Centre in Singapore. 
Salesforce.com also opened its first international data centre in Singapore in 
2009 to serve increased adoption of cloud computing in Asia Pacific. Amazon 
Web Services also launched its first Asia Pacific platform in Singapore in 2010 
so that it can better support customers based in Asia.
The Infocomm Development Authority of Singapore (IDA) has identified cloud 
computing as a key technology for shaping the competiveness of Singapore. 
Based on IDA’s cloud adoption study in 2012, Singapore is ranked third, after 
Australia and Japan in terms of cloud adoption in the Asia Pacific region (IDA, 
2012). To encourage the investment of local organisations in productivity 
and innovation, IDA announced in 2011 that it will include cloud computing 
under the government’s Productivity and Innovation Credit (PIC) Scheme. 
Organisations can now qualify for a 400 per cent tax deduction for the first 
$400,000 expenditure incurred on cloud computing. Alternatively, cash-
constrained organisations may opt for 60 per cent non-taxable cash payout 
for up to $100,000 expenditure incurred on cloud computing (see Chapter 
11: Helping Hands). These incentives give impetus to the adoption of cloud 
computing in Singapore.
The next section presents an overview of cloud computing. It examines 
the definition, key attributes, service models and deployment models of 
cloud computing. Subsequent sections will cover the business values and 
considerations of cloud computing.
What is Cloud Computing?
Cloud computing facilitates “anywhere, anytime” access to real-time data. 
Therefore, accounting firms and clients can work together better to increase 
productivity and reduce costs. Previously, accounting firms and clients 
typically exchange data files through email in order to share information. With 
the accounting software and data in the cloud, accounting firms and clients 
can now look at the same data together. Any adjustment to the data can be 
seen immediately by both parties, eliminating the need to pass information 
to and fro, resulting in effective communication and collaboration. Mr Eric 
Tan, founder of SPT Advisory, which advises accounting firms, estimated that 
cloud computing could help his firm save up to 20 per cent of expenses by 
cutting down on travel time, printing fees and other related costs (Straits 
Times, 2012).
The National Institute of Standards and Technology, an agency within the 
U.S. Department of Commerce, describes cloud computing as a model for 
enabling network access to a shared pool of configurable computing resources 
(for example, networks, servers, storage, applications, and services). In short, 
cloud computing is the delivery of computing resources as a service primarily 
over the internet. Cloud computing signals a move away from traditional on-
premises IT systems to an on-demand delivery/consumption model.
The cloud computing model is characterised by the following five key 
attributes.
1. Cloud service providers adopt a multi-tenant model by pooling their 
computing resources to serve multiple customers. Computing resources 
are dynamically assigned and reassigned based on customers’ needs.
2. Cloud computing allows customers self-service capabilities for service 
provisioning. Customers do not require human interaction with cloud 
service providers.
3. Cloud computing caters for rapid elastic scaling. Customers can quickly 
scale computing resources in any quantity at any time to meet their needs.
4. Cloud service providers incorporate usage-based pricing for their cloud 
services. Customers are charged on a pay-per-use basis.
5. Cloud computing caters for ubiquitous network access. Customers access 
the cloud services via the internet, using diverse clients such as desktops, 
laptops, tablets and smartphones.
Cloud computing is associated with three service models: software as a 
service (SaaS), platform as a service (PaaS) and infrastructure as a service 
(IaaS). Exhibit 10.1 illustrates the three service models of cloud computing.
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Besides software, another service model for cloud computing includes an 
IT platform. SaaS caters for end-users while PaaS caters for application 
developers. PaaS is a cloud platform for the creation of applications. Under 
the PaaS model, application development tools are hosted in the cloud. 
Developers have access to a computing platform such as operating system, 
programming language, execution environment and database for building 
and running applications, without focusing on the underlying infrastructure. 
Examples of PaaS are Microsoft Windows Azure Platform and Force.com 
Platform. Both PaaS platforms enable developers to focus on building 
applications in the cloud.
The third service model of cloud computing relates to IT infrastructure. Under 
the IaaS model, cloud service providers provide fundamental computing 
resources such as server, storage and network as an on-demand service 
in the cloud. IaaS is the cloud platform for the deployment of applications. 
It differs from traditional hosting services where hosting companies typically 
charge a fixed amount for a pre-configured computing resource irrespective of 
usage. IaaS service providers offer customers on-demand capability to scale 
their computing requirements to match their needs. Instead of paying an up-
front fee, IaaS customers only pay for their actual consumption of computing 
resources. Amazon Elastic Compute Cloud (EC2), IBM SmartCloud Enterprise 
and StarHub Argonar are examples of IaaS, providing scalable computing 
capacity in the cloud.
Organisations can deploy cloud computing in three deployment models: 
public cloud, private cloud and hybrid cloud. Public clouds are opened to the 
general public and exist on the premises of the cloud service provider. On the 
other end of the continuum, private clouds restrict access to people within 
the organisation and may exist on or off premises. Hybrid clouds contain both 
elements of public and private clouds and imply integration between internal 
and external environments.
1Johnston, S. (3 March 2009) “Cloud Computing”, Creative Commons Attribution. 
Retrieved from http://en.wikipedia.org/wiki/File:Cloud_computing.svg
Exhibit 10.1: Service Models of Cloud Computing1
SaaS is the most familiar service model for cloud computing. Checking email 
on Gmail, collaborating on Google Docs, sharing files on Dropbox, updating 
schedule on Google Calendar, social networking on Facebook, accessing 
customer’s data on Salesforce.com are examples of SaaS. SaaS is the delivery 
of applications over the internet. Under the SaaS model, cloud applications 
are delivered and consumed via the internet. Unlike the traditional on-premises 
software model, SaaS model does not require organisations to buy and install 
software on multiple local machines. End-users use web browsers to access 
applications in the cloud for a subscription fee. For example, organisations 
pay $39.90 per month for six user licences to access QuickBooks Online on 
SingTel myBusiness, SingTel’s online store for SaaS. In October 2011, IDA 
launched the SaaS Enablement Programme (SEP) to provide funding support 
for software vendors to SaaS-enable their software.
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The Business Values of Cloud Computing
Cost savings was the initial selling point of cloud computing. Cloud computing 
changes the way organisations think about IT costs. Advocates of cloud 
computing suggest that cloud computing will result in cost savings through 
the sharing of computing resources such as networks, servers, storage, 
applications and services. Organisations that adopt cloud computing avoid 
significant capital expenditures on purchasing computer hardware and 
software compared with organisations that adopt the traditional on-premises 
IT system model. Instead of the upfront capital expenditure, organisations 
incur either monthly subscription fees or pay only for what they consume. 
Knorex Pte Ltd, a software development company, significantly cut down its 
IT operating costs by eliminating its in-house servers with the adoption of 
cloud computing.
In addition to the initial purchase costs of the computer hardware and 
software, organisations should also consider the total cost of ownership 
such as the subsequent costs to configure, implement, maintain, backup 
and upgrade the applications. Cloud applications are managed by the SaaS 
providers on their premises. Organisations do not have to manually install 
applications on their local desktops and laptops. Users simply access the 
cloud applications via the web browser. Users also end up using the same 
version of the application at any one point in time as software updates are 
handled by the SaaS provider. Since there is only a single version of the 
application in the cloud, managed by the SaaS provider, organisations do 
not have to worry about configuration, maintenance and upgrading issues. 
Thus, cloud computing lowers the total cost of ownership by eliminating the 
significant upfront and ongoing costs. This enables organisations to channel 
more funds into growing their business. For example, SingTel estimated that 
the total cost of ownership over three years of its ONEOffice, a suite of office 
solutions in the cloud, is $3,725. In contrast, the total cost of ownership over 
three years for a comparable traditional email and office software package is 
estimated at $59,595. ONEOffice represents a cost savings of 94 per cent. 
SingTel’s total cost of ownership calculator can be accessed at business.
singtel.com/sme/oneoffice/calculator.html.
Besides applications, organisations also have to manage their IT infrastructure 
such as computer servers. Before cloud computing, organisations over-
invest in servers to cope with potential spike in customers’ activities. With 
cloud computing, organisations do not physically own the servers. Instead, 
organisations purchase computing resources from the IaaS providers, similar 
to how they purchase electricity from the utility company. As cloud computing 
offers elastic scaling, organisations can rapidly scale computing resources 
to manage peaks and troughs in usage. This allows organisations to keep 
costs proportionate to their IT requirements. Instead of waiting for monthly 
invoices, organisations can track their actual usage in real-time to manage 
their spending. For example, Readyspace, a cloud service provider, bills its 
customers on daily billing block instead of binding its customers with long-
term subscriptions or contracts. Readyspace’s customers can terminate the 
services at any time. Mr Dumas Chin, SingTel’s vice-president of business 
sales, commented that cloud computing finally enables small and medium-
sized enterprises (SMEs) to access computing resources at a fraction of the 
cost (Business Times, 2012). Without cloud computing, many expensive 
computing resources are out of reach for SMEs.
Another impetus for the adoption of cloud computing is the push to improve 
productivity. HSR Property Group, a leading real-estate company in Singapore, 
adopted Google Apps to improve information flow and collaboration among 
its 2,000 agents. Google Apps enable HSR to share floor plans, maps, pricing, 
availability and other real-estate data in real-time, both internally among its 
agents and externally with clients. Besides Google Apps, another popular 
cloud application is Microsoft Office 365. SD Group, a technology solution 
and services provider, adopted Office 365 to boost productivity and improve 
communications. According to Mr Daniel Soh, the Managing Director, SD 
Group saved US$1,000 to $2,499 per month with Office 365. Mr Soh added 
that productivity increased by 80 per cent, as Office 365 enabled employees 
to access all employees’ calendars and minimise time required to set up 
meetings. Previously, SD Group’s employees have to send multiple emails to 
coordinate schedules.
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Eurokars, Singapore’s largest privately-held car distributorship, implemented 
an IT system in a private cloud to provide its sales employees with real-time 
access to customer and inventory information regardless of location. Prior 
to this, Eurokars’ sales employees can only access information in the office. 
Another SME, KSL Resources, a repainting and decorating contractor, also 
adopted cloud computing to increase productivity. Similarly, KSL’s staff could 
only manually report their work status in the office. Now, they could use the 
cloud application to update job status directly regardless of location. Real-
time updating also allows KSL to manage workflow more efficiently. SMEs 
that are implementing information and communication technology solutions 
for the first time can apply for the IDA’s Increase SME Productivity with 
Infocomm Adoption and Transformation (iSPRINT) scheme for up to 70 per 
cent of qualifying expenditure, capped at $10,000 (See Chapter 11: Helping 
Hands for more information).
Issues to Consider in Adopting Cloud Computing
Despite the potential business values of cloud computing, organisations 
should be aware of the possible pitfalls. Many organisations are cautious 
about adopting cloud computing because of a fundamental data security 
concern. Organisations are worried about hosting sensitive and confidential 
data in the public cloud. Organisations typically opt for private clouds to 
restrict access if they have data security concerns. Besides data security, 
organisations are concerned about data ownership. Cloud computing involves 
handing control of data over to external cloud service providers. Therefore, 
the ownership of data in the cloud is questionable not only in this case but in 
the advent the cloud service provider is no longer operational. Cloud service 
providers must specify clearly what they can do with customer data. Lastly, 
organisations do not want to be locked in to a specific cloud service provider 
and require assurance that they can easily export their data to other cloud 
service providers.
Availability is another barrier for the adoption of cloud computing. Organisations 
are dependent on the cloud service providers for their IT infrastructure and 
applications. If the cloud is down, organisations will not be able to function. For 
example, Microsoft Windows Azure platform experienced a severe worldwide 
outage on 29 February 2012 due to a leap year coding error, leaving their 
customers without cloud access (eWeek, 2012). In the event of extended 
downtime, cloud service providers must have good disaster recovery plans in 
place. In addition, organisations are worried about slow internet connection 
speeds as cloud computing is essentially the delivery of computing resources 
over the internet. The reliability of cloud service providers is also a concern. 
If the cloud service provider goes out of business, organisations will face 
serious disruption to business operations.
Organisations need to work closely with their cloud service providers. Below 
are some questions to discuss with potential cloud service providers:
•	 What is your service level agreement (SLA)? How do you handle 
compensation in the event of downtime?
•	 What is your backup policy? How often do you perform backup?
•	 What is your disaster recovery plan? How often do you test it?
•	 What is your security policy? How will data be protected?
•	 What is your data ownership policy? Who owns the data?
•	 What is your privacy policy? Do you sell information to third parties for 
marketing? 
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Conclusion
Cloud computing, the delivery of computing resources as a service primarily 
over the internet, is here to stay. Organisations are excited about the 
potential of cloud computing to reduce costs and improve productivity. The 
Singapore government has included cloud computing under the PIC Scheme 
to encourage the adoption of cloud computing. Under the PIC scheme, 
organisations can either enjoy tax deduction or cash payout. SMEs that are 
implementing information and communication technology solutions for the 
first time can also apply for the IDA’s iSPRINT scheme. However, as with 
any technology, organisations must always consider their business needs 
before their adoption of cloud computing. Data security, data ownership and 
availability are some issues that organisations will need to consider carefully.
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Chapter 11
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Introduction
With economic uncertainty prevailing in recent years, Singapore is being 
confronted with the challenges of managing growing aging population, 
acute land and labour constraints and rising business operating costs. If left 
unchecked, these challenges may threaten Singapore’s economic well-being 
and consequently its status as a global and financial hub. To address these 
challenges, many believe productivity-driven growth can deliver sustainable 
and inclusive economic development and improve Singapore’s standard of 
living over time. The National Productivity and Continuing Education Council 
(NPCEC), set up to spur Singapore to step up its efforts to boost skills and 
enterprise productivity, has identified the accountancy sector as one that has 
the scope for productivity growth and could potentially bring about spill-over 
productivity effects to other industries (Straits Times, 2012). 
Funding support for accounting entities working to achieve productivity growth 
is an important strategy to raise the accountancy sector’s overall productivity. 
It is widely believed that funding is essential for investment in productivity 
enablers such as training and information communication technology (ICT). 
Skills upgrading through training is a key mechanism for companies to raise 
productivity. In the same vein, companies can sharpen their competitive edge 
by leveraging on ICT to improve their productivity and, ultimately, generate 
greater business growth. In its funding strategy, Singapore has adopted a 
sectoral approach supported by efforts in key horizontal productivity enablers, 
which have across-the-board impact in raising productivity (Ministry of 
Manpower, 2012). The three endorsed programmes are the SME-Productivity 
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